
ABSTRACT 

DINAN, MAUDE ELIZABETH. A Sociocultural Analysis of Ecosystem Change: Using 
Cultural Ecosystem Services to Inform Restoration Management. (Under the direction of Dr. 
Bethany Cutts).   
 

Ecological restoration is promoted as a promising solution to environmental change and 

degradation. As a relatively young field, the scholarship of restoration has yet to fully 

accommodate the social processes involved in defining and prioritizing desirable ecosystem 

change and identifying interventions to bring about such change. To ensure we plan for resilient 

and sustainable ecosystems into the future, restoration management needs to assess the full range 

of values society associates with their environment, including the often excluded social and 

cultural values that people ascribe to nature. In this thesis, I contend that a cultural ecosystem 

services (CES) framework can capture these social and cultural values. CES are defined as the 

nonmaterial benefits society receives from ecosystem processes, such as recreation, cultural 

heritage, and knowledge systems. Using grassland restoration in Southwest New Mexico as a 

case study and semi-structured interview methods, I captured perceptions of CES and how 

efforts to remove noxious woody shrubs affect the delivery of CES to residents. Interview results 

reveal that ecological change, such as enhanced wildlife habitat and vast, open spaces improve 

aesthetic value, recreation, and lifestyle CES. Second, management action such as longevity of 

interventions, restricted access to treatment areas, and federal policy associated with cattle forage 

hinder these CES as well. Lastly, social processes such as trust in management, attitudes towards 

stakeholder groups, and differences in perceptions of CES can hinder how people experience the 

environment. By examining the perceived CES of this area, we understand social outcomes of 

restoration management to better inform the planning for resilient, sustainable ecosystems that 

benefit both the environment and society.  
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CHAPTER 1: Introduction 

Today, ecosystems change at increasing rates from growing human pressures, such as 

natural resource use and development (Perring et al, 2015). In many cases, ecosystem change 

reduces ecosystems’ ability to provide benefits important to society, such as carbon 

sequestration, habitat provisioning, and storm buffering (Perring et al., 2015). To maintain the 

delivery of these ecosystem services, restoration ecology emerged as a field of study and practice 

to repair damaged ecosystem processes and manage ecological integrity (Hobbs et al., 2001).  

A relatively new field, restoration ecology commonly follows the Carbon Copy Myth 

(Hilderbrand et al., 2005), suggesting that with management, we can return ecosystems to exact 

replicas of their historical states. This approach neglects the dynamic nature of ecosystems and 

that pressures from human populations will continue to grow (Hilderbrand et al., 2005). 

Moreover, ecosystem change can follow trajectories that result in novel ecosystems, consisting 

of species composition never before experienced in the ecosystems’ historical range (Hobbs et 

al., 2011). Whether these novel ecosystems denote ecosystem health or provide relevant 

ecosystem services to society is not well studied (Evers et al., 2018). Likewise, these novel 

ecosystems have exceeded thresholds that limit current restoration strategies from producing 

significant results (MacDonald & King, 2018). As restoration grapples with the feasibility of 

projects and the acceptability of certain ecosystem states, we must examine new values to assess 

the success of restoration outcomes (Dou et al., 2019).  

To ensure we plan for resilient and sustainable ecosystems into the future, we need to 

assess the full range of values society associates with ecosystems, including the often excluded 

social and cultural values (Dou et al., 2019). We contend that the cultural ecosystem services 

(CES) framework can capture the social and cultural values that people ascribe to their 
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environment. CES are defined as the nonmaterial benefits society receives from ecosystem 

processes, including recreation, cultural heritage, and knowledge systems (MEA, 2005). 

Research demonstrates that CES are important to human well-being, highlighting that time spent 

in nature is mentally restorative and formative to individual and cultural identities (Milcu et al., 

2013, Oosterbroek et al., 2016). CES also provide the “lens” through which we value all other 

services (Chan et al., 2016), promoting behaviors that protect the environment (Asah et al., 

2014).  

CES are widely neglected in restoration management decisions because CES do not 

follow economic assumptions (Hernadez-Mortcillo et al., 2013), are uniquely experienced by the 

beneficiary (Daniel et al., 2012), and do not sort easily into helpful subcategories (Gould & 

Lincoln, 2018). Often, the most easily quantifiable CES are included in management, such as 

recreation and tourism CES that lend to incomprehensive management plans (Pleasant et al., 

2014). If we fail to consider the full range of values associated with the environment, we may 

marginalize those who rely on certain CES for well-being, prevent support for important 

environmental decisions, and neglect comprehensive information to plan for resilient and 

sustainable ecosystems (Asah et al., 2014; Brancalion et al., 2014).  

This thesis uses grassland restoration in southwest New Mexico as a case study to explore 

how current restoration efforts enhance or hinder CES. Here, the Bureau of Land Management’s 

intensive Restore New Mexico program has implemented widespread herbicide application since 

the 1980s, with intensified efforts beginning in 2005. Goals of the program include removing 

shrub species to enhance biodiversity and improve cattle forage, while strengthening partnerships 

across the state. Efforts over the past 30-plus years produce insignificant results, as shrub cover 

remains and continues to spread, while the landscape has evolved into a novel savannah 
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grassland (Bestelmeyer et al., 2018). In addition to landscape change, culture in southwest New 

Mexico is shifting as well. Like on other agricultural landscapes, extractive industries and 

livestock production are declining, while real estate, tourism, and recreation industries are 

expanding (Sheridan et al., 2007; Brymer et al., 2018, Dou et al., 2019), suggesting that societal 

goals for the landscape may not align with those of Restore New Mexico. Research demonstrates 

that both land use/cover as well as sociocultural change can impact the delivery of CES (Milcu et 

al., 2013).  

I seek to answer how the inclusion of CES informs restoration management. Using semi-

structured interviews with residents of this region (n=34), we identify what CES exist, how these 

perceptions differ across stakeholder groups and management goals, and if current management 

strategies impact CES delivery, over two chapters that are formatted as manuscripts for 

submission to academic journals. Chapter Two addresses the range of existing CES and how 

those perceptions differ across stakeholder groups. Chapter Three examines the impact of 

restoration on CES perceptions and the drivers of such impact. Results reveal the social 

outcomes of restoration management to inform the successful planning of management that will 

produce both ecologically and socially optimal ecosystems. The inclusion of CES in restoration 

management decisions offers a comprehensive idea of what matters to society, illuminating 

desirable ecosystem change.   
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CHAPTER 2: Social Processes of Ecological Restoration: A Multi-stakeholder 
Examination of Cultural Ecosystem Services on Desert Grasslands 

 
ABSTRACT 

 Ecological restoration is promoted as a promising solution to environmental change and 

degradation. As a relatively young field, the scholarship of restoration has yet to fully 

accommodate the social processes involved in defining and prioritizing desirable ecosystem 

change and identifying interventions to bring about such change. We contend that a cultural 

ecosystem service (CES) framework is a helpful tool for eliciting and evaluating the extent to 

which restoration initiatives represent the full range of perspectives and values associated with 

sites undergoing restoration efforts. Using the CES framework outlined by the Millennium 

Ecosystem Assessment, we compared the perceptions of CES between traditional restoration 

stakeholders and non-conventional restoration stakeholders on grasslands undergoing restoration 

efforts to reduce shrub cover in southwest New Mexico.  

 We used qualitative coding to analyze 30 semi-structured, open-ended interviews. Results 

indicate a strong connection to the landscape shared across all participants; however, the degree 

and frequency to which participants gravitate to varying CES in discussion indicate differences 

in CES importance across stakeholder groups. Lifestyle CES, or the landscape’s ability to 

provide meaningful income and subsequent purpose and identities, rank highest in importance 

among restoration partners, while recreation/ tourism CES rank highest among the non-

conventional stakeholders.  Lifestyle and recreation/ tourism CES create exposure to the 

landscape and perception of other CES; however, lifestyle and recreation/ tourism CES have a 

negative interaction due to participants’ attitudes towards other stakeholder groups. Results 

suggest a more comprehensive consideration of CES when creating goals for restoration, 
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promoting outcomes that benefit a wider variety of users and mitigate bias towards CES over 

others.  

INTRODUCTION 

 Today, ecosystems change at increasing rates from growing human pressures (Perring et 

al, 2015). Land conversion and land use intensity (e.g., grazing, development) (Azadi & Hasfiati, 

2010), biodiversity loss (Cardinale et al., 2012), and climate change-induced weather events 

(Mooney et al., 2009) alter ecosystem processes and functions. In many cases, these changes 

reduce ecosystems' ability to provide benefits important to society, such as food provisioning, 

carbon sequestration, and storm buffering (Jacobson & Roberston, 2012; Perring et al., 2015). 

Given humans’ role in these changes and the cost to society if these ecosystems fail to deliver 

these benefits (Hilderbrand et al., 2005), efforts have emerged to repair and return ecosystem 

integrity (Hobbs et al., 2001). Intervention ecology is the practice of intentionally managing 

nature to reduce these negative impacts and strive for functional qualities lost as a consequence 

of human activity and natural phenomenon advanced by anthropogenic impact (Hobbs et al., 

2001). Within this broad field, including subfields such as conservation biology and restoration, 

intervention ecology’s goals are to inform management to cultivate ecosystem services.  

 Ecosystem services are the benefits people receive from ecosystem functions (Costanza 

et al., 1997). Developed in response to a growing human population and degrading ecosystems 

(Vitousek et al., 1997), the ecosystem service framework navigates tradeoffs by communicating 

costs of pressures on the environment in terms of human well-being (Daily, 1997). Emerging 

from thoughts on environmental economics, the framework emphasizes that placing value on 

benefits people receive from ecosystem processes would make them negotiable in management 

frameworks. Ecosystem services are commonly conceptualized as grouped into four general 
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categories: supporting (e.g., soil formation, habitat creation), regulating (e.g., carbon 

sequestration, soil and water purification), provisioning (e.g., food, raw materials), and cultural 

(e.g., recreation and tourism, knowledge systems) (MEA, 2005). 

 While research and restoration management consistently examine regulating, 

provisioning, and supporting ecosystem services, whether and how intervention ecology projects 

work to manage for the entirety of cultural meanings of nature, or cultural ecosystem services 

(CES), is rarely evaluated. Including the social and cultural values people associate with their 

environment can ensure that restoration management plans for ecosystems that optimally meet 

the needs and desires of society, cultivating cultures that value and seek to protect nature 

(Nassauer, 2004, Dou et al., 2019). This paper outlines CES perceived among stakeholders of 

ecological restoration and assesses differences among groups to ensure a comprehensive 

accommodation of socio-cultural values in management efforts.    

 We selected southwest New Mexico as a critical case study because of ongoing and 

intensive efforts to remove creosote bush from the Chihuahuan Desert as part of a larger effort to 

halt woody encroachment into grassland and desert landscapes worldwide. Creosote (Larrea 

tridentata), a native evergreen shrub, and its encroachment on the landscape results from fire-

suppression, livestock overgrazing, and drought (Cosentino et al., 2013). Widespread herbicide 

application has been employed as the primary tool in management efforts as current grass cover 

is too sparse to support the traditional use of fire (Coffman et al., 2014).  Debate surrounds the 

field of restoration ecology as reference ecological conditions are either ambiguous or impossible 

to attain, while the trajectory of ecosystem change may still provide important, new ecosystem 

services (Coffman et al., 2014). Despite the challenges and the emergence of a novel savannah 

grassland (Bestlemeyer et al., 2018), people invest in herbicide application to remove creosote 
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bush for its evidence of successful habitat improvement and promise to improve livestock forage 

(Coffman et al., 2014).  

Restoration as a Form of Intervention Ecology 

 Restoration management seeks to repair damaged or degraded ecosystems (Hobbs et al., 

2001). Restoration includes passive efforts, such as removing the disturbance agent (e.g., 

invasive species), and active efforts, such as those that purposely manipulate the ecosystem (e.g., 

prescribed fire) (Cole, 2000). Over the past thirty years, the goals of restoration, and therefore 

the benchmarks used to note success, have evolved to accommodate sources of global change 

and instability (Perring et al., 2015). Originally, the success of restoration was measured by the 

extent that the intervention moved functionality, diversity, and structure closer to those that 

within the ecosystem’s historical range of states (Hilderbrand et al., 2005).  However, the metrics 

and the goals overlook nonlinear ecological changes that make it difficult to “un-do” particular 

sources of change and presume a level of ecological stasis (Aronson et al., 1993).  As the field 

matured, the ecological ambitions and metrics that define successful projects have changed 

(Perring et al. 2015). Taking into account the dynamic nature of ecosystems and the growing 

pressures put on the earth by society, management now seeks to plan for ecosystem 

characteristics that are desirable now and into the future, as opposed to what characteristics 

existed in the past (Perring et al. 2015).  

 To improve both the ecological and financial sustainability of projects, many suggest that 

approaches be more adaptable, flexible, creative, and informed by local knowledge (Higgs et al., 

2018). Such management approaches explicitly acknowledges the roles of stakeholder attitudes, 

values, and worldviews, suggesting that the expected outcomes of restoration are important to 

reconstructing, maintaining, or creating particular ideas of nature that cater to the nonmaterial 
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benefits perceived by people. Therefore, restoration is as much an intervention in the cultural 

construction of nature as it is in the ecology, suggesting management adopt a framework to be 

evaluated in this light (Higgs et al., 2018). The cultural ecosystem services framework offers a 

tool to capture the variety of non-use values not accounted for in restoration and ecosystem 

planning.  

Cultural Ecosystem Services 

 Cultural ecosystem services (CES) represent an important class of relationships between 

humans and the environment, but often lack comprehensive consideration in management (Chan 

et al., 2012). As the nonmaterial benefits people receive from ecosystem process, CES manifest 

as spiritual enrichment, intellectual development, reflection, recreation, and aesthetic experiences 

(MA, 2005). Subcategories for the values and benefits received from CES often cited in the 

literature thus include aesthetic values, recreation and tourism, spiritual and religious values, 

educational values, cultural heritage and diversity values, intrinsic values, inspiration, sense of 

place, knowledge systems, social relations, ingenuity, and lifestyles (Milcu, Hanspach, Abson, & 

Fischer, 2013, Gould & Lincoln, 2017, Plieninger et al., 2012).  

 In comparison to provisioning, regulating, and supporting services, CES are difficult to 

measure and include in management because they do not follow economic assumptions 

(Hernández-Morcillo, Plieninger, & Bieling, 2013), are intuitively and uniquely experienced by 

the beneficiary (Daniel et al., 2012)—manifesting as intangible benefits (Milcu et al., 2013)—

and are rather complex to classify into distinct subcategories (Gould & Lincoln, 2017). For 

example, Canadian salmon have provisioning value as a food source, but also a cultural heritage 

value (Gould & Lincoln, 2017), while CES of recreation and inspiration are challenging to 

separate for analysis as they are often experienced concurrently. When included in management, 
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CES suffers from the limitations of quantification (de Groot et al., 2010). When management 

integrates CES into planning and assessment, they focus primarily on easily quantifiable 

indicators such as recreation or tourism (de Groot et al., 2010). Likewise, the CES are studied in 

relatively stable ecosystems and very rarely under ecological restoration or large-scale, intensive 

management programs (Dou et al., 2019). Further, many argue a quantification of CES as 

reductionist, especially when benefits are perceived and experienced in ways different than those 

quantifying (e.g., traditional knowledge and spiritual practices), failing to encapsulate the 

complete, or demeaning the innate, value of nature (Farley, 2012). Different socioeconomic 

groups may have a different “willingness to pay,” a method to value nonmaterial goods, or may 

have the same willingness but different abilities to pay (Dou et al., 2019). 

 Despite the challenges, a comprehensive understanding of CES should be included in 

management decisions for CES’s importance in the human-nature relationship and the details 

CES can provide about the values society holds towards the environment. CES have been found 

widely to contribute to human well-being (Milcu et al., 2013; Oosterbroek et al., 2016) and 

motivate human actions that sustain ecosystems (Asah et al., 2014). For instance, aesthetic, green 

environments show improvements in mental and behavioral disorders (Sugiyama et al., 2008; 

Maas et al., 2009; Honold et al., 2015; Kardan et al., 2015), while berry picking might motivate a 

person to engage in invasive species removal if they perceive the invasive species as harmful to 

berry provisioning (Asah et al., 2014). Thus, CES are the lens through which we value all other 

services, creating a personal connection to the environment not so easily experienced by 

perceptions of regulating, supporting, or provisioning services (Chan et al., 2016). For example, 

a person’s enjoyment on a hike as a result of wildlife sightings may enhance the person’s 

appreciation for and protection of biodiversity and habitat. Thus, understanding and managing 
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for CES can support other regulating, provisioning, and supporting services as people want to 

protect the sources of their benefits (Asah et al. 2012). 

 For their perceived direct and influential impact on well-being, CES are often rated as 

more important than other ecosystem services by stakeholders (Iceland & Hanson, 2008). Failing 

to consider cultural benefits from nature creates a disconnect in research, policy, and decision-

making between what matters to people in their human-ecological relationships (Chan et al., 

2012). Likewise, failing to consider cultural benefits omits important evidence that either 

supports or disfavors current investments in restoration management. 

 In restoration, CES can be especially helpful by revealing social and cultural values of 

the landscape for which ecological factors do not address. Such value-based information can 

enhance investment and strategic planning into landscapes to provide for society into the future 

(Dou et al., 2019). However, limitations of CES assessment and inclusion as well as restoration 

management, may lend to exclusion or incomplete inclusion of CES in management. CES that 

might be included may lack consideration of all public land users, and bias those involved in 

planning, supporting a need for a multi-stakeholder assessment process to increase the inclusivity 

of ecosystem management (Asah et al., 2014). This step would create complete goals and 

produce outputs favorable to wider populations and reduce injustice and marginalization when 

values are not represented (Asah et al., 2014). Thus, this study seeks to 1) identify the 

perceptions of CES in southern New Mexico, and 2) compare and contrast CES between 

restoration partners and a broader range of stakeholders.  
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METHODS 
 
Study Area 

 Restoration efforts in Southwestern United States present an opportunity to build new 

knowledge about the intersection of CES and restoration. Starting in 2005, the Restore New 

Mexico initiative was established as a partnership among the Bureau of Land Management 

(BLM), New Mexico Association of Conservation Districts (NMACD), Natural Resource 

Conservation Service (NRCS), and Carlsbad Soil and Water Conservation District. Originally 

created to address abandoned oil and gas well reclamation, Restore New Mexico has expanded to 

resolve encroachment of noxious woody shrub species, specifically creosote bush, in grassland 

and riparian areas to improve livestock forage, and more recently, wildlife habitat, on public, 

private, and state lands. In its efforts to restore landscapes, the initiative strives to build 

partnerships and provide opportunities for outreach and education. Efforts of Restore New 

Mexico have included chemical application (herbicides), prescribed fire, and mechanical 

treatment. As fire and mechanical intervention prove increasingly unsuccessful, emphasis has 

turned to widespread herbicide application (Coffman et al., 2014).   

 An area rich in culture, history, and lifestyles shaped by the desert, CES are potentially 

highly prominent and valuable to people who reside there, denoting values other than livestock 

forage and wildlife habitat for consideration in management. Significant natural features include 

the Organ Mountains, Doña Ana Mountains, the Rio Grande River, White Sands National 

Monument, and the Chihuahuan Desert. Arid in climate, southwestern New Mexico often faces 

periods of drought, dust-storms, and fires throughout its desert grassland landscape. The dynamic 

and substantial relationships between people and the environment in southwestern New Mexico 
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offers valuable information for socio-cultural benefits delivered from the landscape, 

strengthening our understanding of CES and where they fit in restoration management.  

Study Design 

Participant Recruitment 

 The population for this study comprises stakeholders that adequately represent the 

breadth and diversity of relationships to the environment who live or work in a predefined area 

of Southern New Mexico: the city of Las Cruces and surrounding areas of the Chihuahuan 

Desert (Figure 1.1). This degree of specificity ensures that stakeholders are likely to be familiar 

with creosote encroachment as well as restoration activity, whether or not they are actually aware 

of its presence. We define traditional stakeholders as those actively planning, implementing, and 

benefiting (e.g., forage production) from restoration such as managers with the Bureau of Land 

Management managers and natural resource specialists, livestock producers, and their associated 

partners and support groups. We define non-conventional stakeholders as anyone else who uses 

or connects to the desert grasslands in various capacities, such as such as recreationalists, 

educators, and artists, offering a snapshot of the broader public. Individuals that belong to groups 

or organizations representative of these types of stakeholders were used to structure a purposive 

sampling frame and subsequent referrals (Table 1.1). We recruited participants via telephone, 

email, and recruitment letters based on what contact information was available to us or if access 

to internet or phone were not feasible for the individual. Flyers were distributed in the study site. 

We used snowball sampling (Henderson et al., 2017) following interviews to expand the 

sampling frame with individuals within participants' affiliated field as well as with others with 

dissimilar views but who might still be interested in the study. We also attended organization 

events and meetings where representative stakeholders met, helping us further expand the 
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sampling frame through sign-ups while enhancing researcher trust and credibility. We 

discontinued data collection upon “thematic saturation” (Saldana, 2013), when no new ideas 

emerged. In this thesis, thematic saturation refers to the extent of CES categories that emerged in 

conversation. We prioritize this focus over other themes that emerged in the data (e.g., 

participants’ perception of management and relationships between user groups), as these themes 

are affiliated with vast, complex ideas. The time limitations of this study prevent the total 

exploration of these themes. Saturation of CES categories involved obtaining multiple 

perspectives on each CES outlined by the MEA (2005), as well as multiple perspectives on CES 

captured by other literature sources.  

 
 
Figure 1.1 Study area, consisting of Las Cruces (point) and surrounding areas of the Chihuahuan 

Desert within southwest New Mexico. 
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Interview Design 

 We explored people’s experiences and relationships with nature through a semi-

structured interview guide to identify perceptions of CES. The protocol included photographic 

prompts and thematic questions associated with CES categories laid out by the MEA (2005).  

 The interview guide included a series of questions on CES. Specifically, questions asked 

them to recall particular values associated with CES, such as connection to place/ heritage, 

identity, activity/ subsistence, spiritual, artistic, educational, and intergenerational learning. 

Questions include “Are there places that are important to your sense of identity or the identity to 

the group to which you see yourself a part of? And “have you ever found yourself learning from 

the desert?”  

  Photos were used to guide conversations about ecosystem services from grasslands 

undergoing or under consideration for restoration.  Photo-elicitation analysis often proves 

successful in generating discussion as they offer bounded views of reality (Harper, 2002) and 

allow an access point into complex or difficult or otherwise unfamiliar conversations, such as 

perceived benefits from CES (Sherren et al., 2010). Using sets of photographs that capture sites 

of various plant biodiversity (Figure 1.2), aerial views of plant densities (Figure 1.3), and sites 

undergoing restoration (Figure 1.4), we intend for diverse landscape features to elicit the widest 

range of CES perception possible. 

 
 
Figure 1.2. Photographs representing various plant biodiversity. 
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Figure 1.3. Photographs representing aerial views of plant densities. 
 

 
 
Figure 1.4. Photographs of sites undergoing restoration. 
 
  



  19 

 

ANALYSIS 

 We transcribed interviews verbatim from their audio-recorded format and uploaded into 

NVivo 10 (QSR International, 2012). Coding text from interviews will help to describe the range 

of perceived CES in Southwest New Mexico. We used directed content analysis (Saldana, 2013) 

and descriptive coding (Saldana, 2013) in an initial coding scheme to identify descriptions of 

CES. We developed this scheme in accordance with the categories of CES defined in the 

Millennium Ecosystem Assessment: recreation and tourism, aesthetic values, spiritual and 

religious values, educational values, cultural heritage, inspiration, sense of place, knowledge 

systems, social relations, and cultural diversity (MEA, 2005). We updated codes and themes 

iteratively to accommodate important statements outside of the initial coding (Asah et al., 2014). 

Previous research that outline CES and identify indicators aided in understanding, categorizing, 

and contextually assessing CES revealed through discussion (Hernández-Morcillo et al., 2013). 

When new themes appeared that were not well encapsulated by current categories of CES by the 

MEA, focus returned to the literature to clarify whether and how these categories were addressed 

in CES research (Gould & Lincoln, 2017). A codebook including code descriptions and brief 

data examples was compiled (Saldana, 2013).  

 Prevalent CES that emerged in the study have been compared across stakeholders. 

Comparisons were made using the number of coding references, or the frequency of a specific 

CES mentioned in conversation. This analytic option was selected over alternative coding 

schemes that examine lengths of texts devoted to each code because topics are difficult to 

express, like spiritual connections to the landscape, but are at least as significant as CES that 

generate longer coded sections. 
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 Credibility was achieved for both coding goals through routine codebook examinations 

among other members in the project, peer-debriefing, member-checking, and spending time in 

the study site (Houghton et al., 2013, Saldana, 2013). We achieved confirmability through 

outlining decisions made throughout the data collection and analysis process to provide rationale 

for methodological and interpretative judgements. Likewise, a reflexive account of the research 

team’s history and personal interests will help inform rationale for decisions made as well as 

instincts, biases, and personal challenges experienced during the research process (Houghton et 

al., 2013). An audit trail and reflective journal will be employed in the interview, analysis, and 

writing process. Thick descriptions (Houghton et al., 2013), which include accounts of context, 

research methods, and examples of raw data, ensured transferability.   
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RESULTS 

 A total of 30 interviews were held with 34 individuals. 16 female and 18 male individuals 

participated, ranging in ages 23 to around 70 years old. 11 categories of CES emerged in 

discussion. Text was coded for each category based on the landscape’s ability to provide or 

enhance particular connections with grasslands. For example, discussion that detailed 

participants learning from observation of ecosystem processes and interconnectedness was coded 

as “Educational.” Table 1 contains the CES categories, code scheme, and frequency of CES 

mentioned across all participants.  

 Participants represented a vast diversity of stakeholders in terms of occupation or 

organizational membership, including livestock producers, land managers, environmental non-

profits, advocacy groups, city officials, educators, and artists. For analysis, stakeholders were 

grouped into general categories: restoration-explicit stakeholders (Restore New Mexico partners, 

livestock producers, natural resource specialists; n=20) and restoration-implicit stakeholders 

(conservancy groups, recreation groups, city government, educators, arts and entertainment; 

n=14). While many individuals have overlapping organizational interests, participants were 

categorized based on the most prominent affiliation as revealed by conversation in interviews, 

for instance, whatever affiliation most influenced people’s answers during the interview. 

Participants’ stated occupation or organization affiliations are provided in Table 1.2. Participant 

names have been changed to protect privacy. Figure 1.5 displays the frequency of CES 

references across stakeholder types.  

Table 1.1. CES perceived by residents and codes of each CES. 
 
CES Meaning Portion of Total 

Interviewees who 
Perceived this CES 
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Table 1.1 (continued).  

Cultural Heritage/ Diversity Landscape provides space and 
elements for cultural celebration 
and ritual; variety of landscape 
features promotes diversity of 
cultures 

93% 

Religious/ Spiritual Values Landscape provides resources 
and space to practice religious 
practices; landscape features 
evoke sensations of forces 
beyond the earth; landscape 
allows space to reflect on 
spirituality, morality, and place 
in the world 

80% 

Educational Values Landscape opportunities and 
space to learn about nature and 
society 

70% 

Intergenerational Transfer Opportunities on the landscape 
prompt sharing of knowledge 
between generations 

70% 

Lifestyle Landscape promotes identity and 
purpose and subsequent 
profession and income 

65% 

Recreation/ Tourism Landscape provides space and 
features for accessible outdoor 
recreation, leisure, and activities;  
promotes tourism endeavors; and 
contributes to economy through 
recreation and tourism industry 
outlets 

60% 

Sense of Place Landscape evokes attachments to 
a geographical place and is 
preferred over other landscapes 

57% 

Inspiration Landscape or time on the 
landscape inspires art, lore, or 
other important feelings 
important to the development 
and celebration of the person or 
society 

56% 
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Table 1.1 (continued).  

Aesthetic Value Landscape provides scenery that 
is pleasing to the senses 

50% 

Social Relations Landscape provides space and 
opportunity to enhance 
relationships with friends, 
family, members of society 

40% 

Knowledge Systems/ Ingenuity Landscape provides opportunity 
and experiences that shape how 
people survive and excel in 
nature; landscape prompt 
innovation to enhance 
experiences 

37% 

 
Table 1.2. Stakeholder affiliation and their final analytical categories (number designates 

interviews). 

Restoration Stakeholders (20) Non-conventional Restoration Stakeholders 
(14) 

Bureau of Land Management Artist Residency Program with Organ 
Mountains – Desert Peaks National Monument 

Livestock Producers Asombro Institute for Science Education 

New Mexico Cattlegrowers Association Friends of the Organ Mountains – Desert Peaks 

New Mexico Department of Game and Fish Las Cruces Green Chamber of Commerce 

New Mexico State Land Office Las Cruces Public Schools Faculty 

Partners for Fish and Wildlife Program Native Plants Society 
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Figure 1.5. Number of coding references per CES across stakeholder groups. 
 

All categories outlined in analysis were mentioned in some capacity by both stakeholder 

groups: cultural heritage and diversity, intergenerational transfer, sense of place, educational 

values, aesthetic values, religious/ spiritual values, inspiration, social relations, knowledge 

systems, and recreation/ tourism (MEA, 2005).  

We added Lifestyle CES to capture the identity/ inspired purpose and subsequent 

profession associated with time on the landscape (Plieninger et al., 2012). Aspects of livestock 

production fit into this category, as the economic necessity of the profession limits its complete 

categorization into cultural heritage. Bob, a multi-generational producer, explains  

Those guys, for the most part, 98% of them get up every morning trying to figure 

out how to make their country better, make their ranch more productive, make 

sure that all those cows have water every day, and have something to eat every 

day . . . so the ranchers, they ranch because that’s their—it’s not because it was a 
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job they could go get—it was something they do as their lifestyle, it’s more than 

just grazing cattle. 

Likewise, we added a separate category for non-subsistence identity to account for the identity 

and purpose gained from the landscape unassociated with subsistence uses and separate from 

identities of a group, such as a culture or religion. For example, many participants express the 

formation of identity from other CES such as recreation on the landscape, but also from the lived 

experience in a geographic locale where the landscape lies at the forefront. Nicolas, a Las Cruces 

City Official, explains,  

I’m a desert dweller and I think a lot of the people I recreate with outside also, 

consider themselves desert dwellers. That’s where I belong. But for me, this 

Chihuahuan desert and this landscape, once I start seeing even the creosote, I just 

know that I’m home.  And so it has a lot to do with my identity as a person. 

We also added the subcode of ingenuity (Gould & Lincoln, 2018) to knowledge system 

CES as innovation and creation is often critical to the success and survival on the landscape. One 

participant, Fred with the BLM, explains growing up around his father’s crafts on their ranch, 

“You know, you look at something, say, ‘What do you have that for?’ ‘Well, I needed this to do 

this.’  And you think, ‘Wow.  Okay.’ . . . Normally, necessity is the mother of invention.”  

Heterogeneity of perceived CES between traditional restoration and non-conventional 

restoration stakeholders 

Differences in Priorities 

While both stakeholder groups discuss all CES categories outlined by the MEA and 

additional categories, restoration stakeholders discuss these services to lesser extents than non-

conventional restoration groups. Where the reverse is noticeably apparent lies in only one 
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category. Restoration stakeholders felt more inclined than non-restoration stakeholders to discuss 

the personally fulfilling benefits from the landscape that promote lifestyle, sense of purpose, and 

identity, coded as Lifestyle CES, than non-conventional restoration stakeholders. This idea is 

supported by subsistence users, such as livestock producers, whose efforts devoted to supporting 

themselves and their families from work on the land, the satisfaction that emerges from physical 

labor, and the community generated from it all, contribute to the generation of this CES. Caleb, a 

multi-generational livestock producer, explains the importance of his work on the land:  

Being able to get out on the land and actually accomplish things that seem to be 

making the world a better place is, in my older years now, is really . . . it’s 

[pauses, thinking] it’s more important probably than just about anything else I’m 

doing, anything else in my life. It’s not just seeing the land it’s actually being out 

there and being involved in it, and being involved in it in a way that hopefully my 

kids and grandkids and people that come after me will say ‘ok, well he did a good 

job. He did the best he could.’ If that makes sense. 

Non-conventional stakeholders, focus heavily on Recreation/ Tourism and Cultural 

Heritage/ Diversity CES. This group, comprised of groups who focus on experiential nature and 

protection of public lands, such as Friends of the Organ Mountains - Desert Peaks (OMDP), the 

Green Bureau, and Native Plants Society, emphasize the importance of accessible public lands 

and connections to the natural environment to promote pro-environmental behavior and societal 

well-being. Paul, a board of director’s member for the Friends of the OMDP explains: 

Yeah, I was going to say, I think its building relationships. Seriously, I don’t 

know, like it’s, it’s not science. It’s you take people for a hike; and then, all of a 
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sudden, you guys broke bread. It’s not science. That [stuff] moves needles, you 

know. 

These relationships to others can be built and maintained through accessible means of recreation 

and supported through financial contributions of the recreation and tourism industry. Some 

participants mention recreation through hiking and other programming in the outdoors pivotal to 

retention within the groups. For example, Debbie and Harry with the Native Plant Society state, 

“Ya know, the hiking was the thing that kept us involved in the organization.” Through a 

relationship with the outdoors and recognition of the public’s part in its protection, almost all 

other CES can follow, suggesting the bundling capabilities of recreation CES (Martin-lopez, 

2012). While the ease at which people can speak on recreational topics, as it is the most tangible 

of all CES (Pleasant et al., 2014), would inform its high frequency, it is not discussed as heavily 

by the other stakeholder group.  

Dissensus 

Results indicate that stakeholders focus on CES categories differently. Of all the CES, 

non-conventional restoration stakeholders focus on lifestyle CES the least, while the difference 

in reference numbers for both groups is greatest when looking at recreation/ tourism CES. 

Conversation offers insight into how bundling of these CES may lead to tension across groups 

For example, traditional restoration stakeholders comment on the negative impact recreation can 

have on the land, for instance, Stephany, a BLM rangeland specialist, states: 

So for us, it was always in the desert, cows, water. So that’s kind of where I was. 

So for me, it's always been agriculture of some sort, the open space, the being out 

there, which is now why it’s hard for me to see the public—the recreation 

impacts--on some of this that wasn’t there before. It’s tough.  
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Traditional restoration stakeholders, who value the agricultural contributions and the lifestyles 

therein, perceive threats from recreational pursuits.  

Where provision of one CES overriding another is also prevalent in the reverse. Some 

stakeholders who highly value recreation view threats from other users, especially when 

recreation areas are made inaccessible by livestock producers, whether locking up certain areas 

or indirectly from cattle odor and excrement. Luke, although a traditional restoration stakeholder 

with the Southwest Environmental Center, explains,  

Cows grazing on public lands, on many occasions, soured my outdoor experience. 

Ya know, whether I find a really nice area to go camp, then there’s cow patties 

everywhere, or I wake up in the morning and I’m surrounded by a bunch of cows, 

or I’m driving down the road and I see a dead cow that somebody—I mean it died 

for whatever reason. 

Likewise, though cattle ranching is important to the cultural fabric of the landscape and Restore 

New Mexico does not aim to increase livestock numbers, many perceive recent overgrazing 

patterns that prompt the need for restoration as a reason to limit or end cattle on the landscape 

all-together. Stephany, the BLM rangeland specialist explains in reference to the public,  

“The big thing is, ya know, they want to see the cattle off. Completely off. We live in the desert, 

anything less than eight inches, there shouldn’t be a single cow out there.” As other culturally 

important, economic advancements emerge, the economic importance of livestock production 

shifts, lending to more non-conventional stakeholders focusing on such. Paul with the Friends of 

OMDP explain the economic contribution of recreation,  
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Outdoor recreation brought in $887 billion in personal consumer spending this 

past year . . . It beat automotives and the healthcare industry. In New Mexico, I 

think they said we’re about $10 billion? Yeah, we brought in a good chunk. 

Another participant, Michelle with the Green Chamber of Commerce, reflects on their efforts to 

capitalize on these alternative opportunities that revolve around outdoor recreation, uniting 

community and culture to the environment, through the development of creative and inviting 

programming in the parks and monuments:  

[there are] opportunities to be able to have activities and make some money, but 

also, as I keep talking about, like you need to protect that, and so there’s other 

groups here that are working on Leave No Trace, and ya know make sure you 

don't damage things. And one of the things that we work on is yoga—we’re 

having yoga in the monument during September, we’ll have a Monuments to 

Main Street Month—and that capitalizes all the things that are happening in the 

community and the festivals, and also brings in things that are happening out in 

the monument, and so we’re going to have a Mariachi concert out on the 

monument at the end of September, just try to work in getting minorities and 

people of color out into the monuments because there have been long 

conversations about how it’s mainly a white thing. 

Consensus 

 Social relations, sense of place, intergenerational transfer, and cultural heritage/ diversity 

hold the most consensus among stakeholders. For traditional restoration stakeholders, such as 

livestock producers, time with family—both intrinsically and so as to pass on important lifestyle 

knowledge and practice—proves highly important, with the landscape delivering that 
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opportunity. Likewise, the community that emerges from work in this industry is held as highly 

valuable. Bob, a multi-generational livestock producer, explains,  

You go to the local cattlemen's organization meetings and you have all these other 

folks that are doing the same thing and you develop all of this comradery, so it 

becomes a very important part of your life, and that’s who you are and that’s, I 

think, after being away from the ranch it seems to me, I’ve never left here, and I 

still remember all those things—I mean I, wherever I go, I’m around ranch 

people, I get that feeling—we can communicate. She says ‘oh this ol dry cow, I 

don't know how much longer we can keep her.’ Ya know a lot of people wouldn't 

know what you’re talking about, but we do. 

For non-conventional restoration stakeholders, such as public lands advocacy and interest 

groups, a focus on building community within and for public lands extends to investing in social 

capital. When relationships are built on the landscape that becomes a powerful tool for caring for 

a particular place. Paul, a board of directors’ member with Friends of the OMDP, reflects,  

And by investing in our community and getting them excited about this one thing, 

it kind of carries to school board elections; it carries to, uh, the battle on the wall, 

uh, uh, against Trump. Um, this organizing and building a community that is 

spearheaded by what we’re doing, you know, uh, it doesn’t just end there. Those 

relationships that are built when we’re all holding signs together, you know, uh, 

you kind of, that’s the person you call when you’ve got to go hold the county 

commissioner accountable on a separate issue. Um, and so maybe not spiritual, 

but definitely an investment in, uh, making this place better, uh, even more than 

just our land. 
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These groups who focus on catalyzing connections to the environment to protect it capitalize on 

social capital through opportunities where humanities are revealed and bonded over, through 

instances of story-sharing, recreating, and participating in programs.  

Both stakeholder groups mention sense of place CES rather equally. Given that sense of 

place is developed through the total lived experience of a place, people who spend their entire 

career or leisure time involved with and on the landscape would generate a collection of 

attachments to it, such as groups represented in each stakeholder category. This idea is 

demonstrated in the comment by Ted, an environmental consultant,  

I mean, when you start working in these areas for long enough, then, you know, I 

think, and, and you have friendships and work—coworkers that you’re working in 

these same areas. And, yeah, and I think those areas start to definitely define you 

a bit, you know. And, you know, I think when, you know, people think of 

particular areas, they know the people who are working there. And then, you 

know, I think you have, yeah, I think you feel a—like a belonging or a connection 

or—to those—to those areas in the landscape for sure. 

Given the importance of social relations and cultural heritage, it speaks to reason that the transfer 

of knowledge would be important and occur so frequently as revealed through its importance by 

both stakeholder groups.  

Cultural heritage and diversity CES are referenced frequently and relatively evenly across 

groups. This result testifies to the prominence and richness of cultures and their varieties in 

southwest NM, while also expressing the landscape as a facilitator. Byron with the Friends of 

OMDP explains, “And, and in Southern New Mexico, like folks really are intrinsically tied to the 

land. It really dictates what we do, how we eat, um, the way we celebrate together.” 
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DISCUSSION 

This study sought to reveal perceived CES and identify the differences in perceptions and 

importances of CES across Restore New Mexico stakeholders. CES are widely left out of 

management decision-making due to challenges associated with valuation of these services; 

moreover, when CES are considered, CES included may not be representative of the entirety of 

CES perceived by stakeholders. Results offer insight to CES important to stakeholders 

experiencing landscape change from restoration activities and how those perceptions, and 

differences in perceptions, may shape goal-creation for intensive management interventions.  

The study confirms how CES are difficult to operationalize into distinct categories or 

self-evident products of nature that people utilize for a particular benefit (Fish et al., 2016). 

Specifically, the study demonstrates that CES should be conceptualized as relational processes 

created and expressed through interaction with the environment and with others (Fish et al., 

2016), with humans making significant contributions to the service production (Costanza et al., 

2011). For example, time spent learning and bonding with family or loved ones on the landscape 

enhances the way stakeholders value the landscape. The feedback loops illuminated in this study, 

such as through community involvement surrounding the monuments and relationships sparking 

interest in natural places, testify to the idea that CES combine with various forms of capital 

(built, human, and social) to produce the other CES (Costanza et al., 2011). This idea of social 

and environmental relations supports the importance of spaces and cultural practices that 

catalyze the cultural benefits that impact well-being—an enabling and shaping series of 

relationships (Fish et al., 2016). Future research is needed to explore the extent to which benefits 

from the landscape depend on social relations or can be felt strictly on one’s own. Such research 
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can help socio-cultural-forward management determine how they should manage for an 

ecological or cultural landscape.  

The intricacies of perceived CES indicates a need for restoration management to take a 

more thorough examination of the sociocultural benefits from the landscape, especially as 

previously considered CES are not all-encompassing. The study demonstrates a diversity in 

perceptions, and possibly importance, of CES to different stakeholder groups. Goals of Restore 

New Mexico, such as improving cattle forage, align well with lifestyle CES, as this category is 

closely associated with livestock producers on the landscape. While this CES holds importance 

to traditional restoration stakeholders, lifestyle CES was not as highly discussed by non-

conventional restoration stakeholders. Managing in favor of any one stakeholder group may 

marginalize other groups who rely on certain benefits for well-being, place attention in areas that 

could be managed differently given other important CES, or bundled in ways that harm 

interaction among groups or other CES (Riechers et al., 2018). For instance, tension between 

traditional stakeholders and non-commodity stakeholders has been documented in the literature 

(Hibbard et al., 2003) and evidenced in this study through anti-grazing bias. Given that the 

personal values, culture, and the socioeconomic environment predispose a cultural view of the 

ecosystem (Brancalion et al., 2014), the interactions among stakeholders—and resulting (or 

hindrance of) social capital and trust—can impact the way a person experiences the environment. 

This interaction supports the idea that the attainment of multiple restoration objectives could be 

constrained due to joint spatial patterns of socioeconomic values and resulting compromises, 

which often leads to suboptimal conditions (Ager et al., 2016). The diversity of cultures present 

can impose navigational issues. If groups perceive management favoring one CES over the other, 

it could prompt a lack of support for restoration, and possibly future environmental 
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collaboration. This idea suggests the need to further explore how not only the physical ecological 

effects of restoration, in terms of both the actions and outcomes, but also the perceptions and 

sociocultural impacts, might hinder or advance the delivery of CES.  

Results demonstrate the importance of identifying CES at local cultural scales, unveiling 

the intricacies and nuances of the human-nature relationship that are neglected at larger scales 

(Armatas et al., 2017). For example, the relationships that emerge and are fostered through local 

community groups, local policy and political dynamics, and the specific landmarks or features of 

an area would not be covered in an analysis of the “southwest,” New Mexico itself, or an arid 

landscape. Contextual information can advance the consideration and study of CES in restoration 

goals, as it provides information to why certain CES are important, how CES prioritization 

differs across stakeholders, what sociocultural forces shape these factors. This information 

contributes to the evolving conceptualization and implementation of intensive and widespread 

restoration management.  
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CONCLUSION 
 
 The cultural ecosystem service framework captured the sociocultural values of 

stakeholders in relation to landscapes undergoing ecological intervention; however, specific 

frameworks may not capture the entirety of CES present. The analysis of CES on the desert 

grasslands of New Mexico reveal priorities for stakeholders and where priorities might differ 

across groups, prompting deeper consideration for how the current goals of restoration 

adequately meet the societal needs. Likewise, this study reveals areas of contention among 

groups. While restoration stakeholders responsible for the active planning and implementation of 

restoration efforts might not intentionally favor their own CES, their investment and 

understanding of more traditional CES, such as those associated with livestock producers, might 

disadvantage other stakeholders, such as other groups within the broader public.  

Consideration of diverse and sometimes conflicting stakeholder values can contribute to 

support from a wider audience in favor of ecologically important decisions. Opportunities exist 

to enhance environmental stewardship and community support for heavy financial investments in 

restoration when stakeholders feel their values are well-supported by the intervention. Building a 

coalition of restoration supporters who come from different value systems is essential to this 

idea. Even within restoration projects, this knowledge can help improve prioritization and 

maximization of socio-cultural and ecological needs (Allan et al., 2015). Growing sentiments to 

prioritize restoration for non-grazing benefits but for cultural celebration, economic growth, and 

sustainable land use are emerging. Shifting sociocultural dynamics evidence a need to explore 

new ways to protect and celebrate livestock production lifestyles, such as new partnerships or 

drought-resistant cattle.  



  36 

 

A more informed understanding of the sociocultural dynamic illuminated through CES 

can reveal opportunities for management to rectify marginalization, assess cultural and economic 

tradeoffs, and explore other opportunities to retain CES through other means for certain groups. 

Improving the relationship among all restoration stakeholders can increase the likelihood of 

stakeholder support in and valuation of ecologically important decisions (Turaga et al., 2010), 

and meaningful collaboration among all groups. Where restoration cannot invest all of their 

resources into cultural management, other parties need to involve themselves to generate 

appropriate means of inclusion and cultural sustainability.  
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CHAPTER 3: Social Impacts of Ecological Restoration: Using Cultural Ecosystem Services 
to Inform Management Goals in Southwest New Mexico 

 
ABSTRACT 

 Studies show that land cover change due to ecological restoration has both positive and 

negative influences on human well-being, yet few studies examine the cultural consequences of 

restoration in arid grasslands. This chapter of my thesis argues that cultural impact due to 

restoration, both positive and negative, can be captured in the ecosystem services framework as 

cultural ecosystem services (CES). However, there is a gap in scientific understanding and 

assessment of which CES are affected by restoration and when delivery is independent of 

interventions. To help fill this gap in the literature, we analyzed the opinions of residents of 

southwestern NM about how creosote removal under the Restore New Mexico Initiative 

enhances or hinders the CES perceived from the landscape. A statewide program, Restore New 

Mexico seeks to improve forage for cattle, biodiversity, and create partnerships across the state.  

We used the Chihuahuan Desert in New Mexico’s southwest region as a case study, employing 

semi-structured interviews and photo-elicitation methods to capture perceived changes as a result 

of creosote removal efforts. We found that CES were influenced due not only to land cover 

change, but strategies of management and stakeholder interactions, as well. Participants perceive 

aesthetic values, recreation, and lifestyle CES impaired as a result of stipulations such as areas 

closures, longevity of efforts, and federal livestock policy. Participants perceive biodiversity and 

open spaces as a result of restoration improving or maintaining important CES. Few participants 

who value shrubland for green and diverse vegetation saw negative impacts to aesthetic value 

and recreation CES. These participants also hold different views of nature and show evidence of 

acceptance to novel ecosystems. However, grasslands were perceived as more important than 

shrublands by the majority of participants. Shifting community structure as well as ecological 
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constraints suggest a heightened need for Restore New Mexico to focus on social capital and 

innovative partnerships to cater to the different perceptions of CES.  
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INTRODUCTION 

 Grassland ecosystems cover a considerable portion of the earth and supply society with a 

gamut of ecosystem services, including habitat provision, carbon sequestration, and livelihoods 

(Engtsson et al., 2019). However, overgrazing, drought, and land cover change for development 

and agriculture forced changes on the landscape in the form of grassland reduction, woody shrub 

encroachment, and desertification (Coffman et al., 2014). Degradation serves as a normative 

concept to denote these undesirable states in terms of species composition, ecosystem function, 

or system resilience under these pressures (Macdonald & King, 2018).  

 Given the significant amount of people who live in these regions globally (Engtsson et 

al., 2019) and human’s role in the degradation of these landscapes (Hilderbrand et al., 2005), 

efforts to maintain the integrity of these ecosystems have emerged (Hobbs et al., 2001). One of 

these solutions includes restoration ecology, or the process of assisting human-influenced 

ecosystems that have been degraded, damaged, or destroyed (SER, 2004; Macdonald & King, 

2018). Commonly, restoration attempts to return ecosystems to states within their historical 

variation (Burnett et al., 2018). Maintaining historical ecological conditions, often using 

references that predate post-colonial impact, prompts rigorous management strategies that are 

both time and cost intensive, and often fail due to the irreversibility of ecosystem change and 

incomplete metrics of reference conditions (Hobbs et al., 2001). These efforts suggest that 

ecosystems develop in predictable fashions towards a static end point; likewise, these efforts 

attempt to take on changes that would take decades or centuries under natural conditions 

(Hilderbrand et al., 2005). This realization has led to more critical consideration to the dynamic 

nature of ecosystems, shifting focus to desired characteristics for future, sustainable systems 

(Hobbs et al., 2001).  



  47 

 

The move to incorporate non-stationarity into restoration suggests a parallel need to 

examine the values associated with the varieties of possible ecosystem states (Hobbs et al., 

2011). These versions include those associated with historic variations as well as novel 

ecosystems—where completely new compositions of species arise either from unintended efforts 

in management, the halting of management intervention, or self-assemblage (Evers et al., 2018). 

Novel ecosystems appear more frequently as a result of anthropogenic impact on ecological 

dynamics through effects on climate, species invasion, and restructuring of ecosystem 

components (Macdonald & King, 2018). Despite the rate at which novel ecosystems emerge, we 

do not know what these states mean for biodiversity and how they provide for society through 

ecosystem services (Evers et al., 2018). As researchers and practitioners grapple with the 

reversibility and feasibility of ecosystems in current restoration goals, they must also consider 

that novel ecosystems may deliver significant benefits (MacDonald & King, 2018). Novel 

ecosystems may provide the same ecosystem services of the historic system or new ones that 

prove just as valuable to current sociocultural contexts (MacDonald & King, 2018). This ability 

for novel ecosystems to self-organize, provide benefits, and emerge as a stable states can also be 

a measure of its resilience and provide new evidence for debates on future landscapes (Collier, 

2015).   

Support for restoration decisions relies heavily on the extent to which society values the 

results of management (Dou et al., 2019). Whether or not efforts to return grasslands to historic 

states or working with emerging transitory landscapes and novel systems impact stakeholders’ 

relationship with the landscape is unclear (Dou et al., 2019). We contend that the cultural 

ecosystem service framework lends itself as a suitable tool for eliciting and evaluating the 

sociocultural meanings and values of ecosystems and how those might alter due to changing 
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ecosystems. Cultural ecosystem services (CES) are defined as the nonmaterial, and often 

intangible, benefits society receives from ecosystem processes (MA, 2005). Examples include 

recreation, spiritual enlightenment, aesthetics, education, knowledge systems, lifestyles, and 

cultural heritage. To date, there has been relatively little effort to examine either the CES that 

motivate restoration or the impact of restoration activities on CES provision. Evidence that 

interventions can enhance CES or bundle with other ecosystem services could prompt for the 

investment in restoration as a means to assist in the recovery of impaired ecosystems. At the 

same time, evidence that restoration changes CES delivery in less than optimal ways could 

suggest investment in other restoration goals and subsequent strategies to achieve more socially 

desirable outcomes. Therefore, it is important to understand if and how restoration efforts affect 

CES flows to assess the success and inform the trajectory of management, whether that includes 

active intervention or accepting emerging novel states.  

We look to Southwest New Mexico, where an ongoing and intensive restoration 

initiative, Restore New Mexico, seeks to reverse the effects of woody shrub encroachment on 

Chihuahuan Desert grasslands through herbicide application. Goals of the initiative include 

increased livestock forage and wildlife habitat, as well as increased partnership and outreach 

among partners, including the Bureau of Land Management (BLM), New Mexico Association of 

Conservation Districts (NMACD), Natural Resource Conservation Service (NRCS), and 

Carlsbad Soil and Water Conservation District. Overgrazing, drought, and land cover change for 

development and agriculture has allowed the prolific success of these native shrubs (Coffman et 

al., 2014). While evidence of herbicide application reveals reduction of shrub species and the 

increase of certain ecosystem services such as wildlife habitat (Coffman et al., 2014), no efforts 

explore how intervention impacts CES. Despite intensified efforts since 2005, encroachment has 
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continued as drivers of encroachment, such as livestock, drought, fire suppression, and spatial 

contagion, remain present on the landscape (Cosentino et al., 2014). Moreover, impacts of 

management has resulted in varied outcomes not entirely synonymous to historic grassland 

conditions, but as novel savannah ecosystems intermediate in structure between grasslands and 

shrublands (Cosentino et al., 2014). Spatial variation of historical grazing pressures, 

precipitation, soil properties, shrub contagion, and past land management influence such 

inconsistency on the landscape (Bestelmeyer et al., 2018). This landscape mosaic continues to 

evolve under pressures of climate change, biophysical feedback loops, and societal favoring of 

grasses (Bestlemeyer et al., 2018). These varied factors and resultant unhistorical outcome of 

management prompt us to look to CES as new evidence of landscape values and societal desires.   

Just as the ecological environment is changing, the sociocultural dynamics are changing 

as well. For instance, public land and cultural heritage protection through monument designation 

has increased recreational pursuits, while traditional industries and pillars of the Southwestern 

culture, such as livestock production, grow smaller (Sheridan, 2007). As sociocultural dynamics 

change, societal goals for landscape conditions may alter as well (Dou et al., 2018). Previous 

research that has highlighted the importance of intangible benefits such as emotional attachments 

to landscapes or the sense of purpose one derives from work on the land (Burke, 2010) unveils 

the role that social, economic, and political contexts play in shaping the benefits people perceive 

from their relationship with the ecosystem (Chan et al., 2012). Changing landscapes may offer 

different stages on which these transient forces take place, suggesting that both land use/cover as 

well as sociocultural change can impact the delivery of CES (Milcu et al., 2013), prompting a 

need for new research that evaluates how changing environments as well as the cultural context 

of management contribute or hinder the delivery of CES.  
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In arid environments like the Chihuahuan Desert, change on the landscape is drastic and 

easily perceptible (Bainbridge, 2007). Because landscape change is easily identifiable by 

stakeholders, it offers an ideal system for capturing ways stakeholders perceive CES and how 

CES might be changing. The dynamic and substantial relationships between people and the 

environment in Southwest New Mexico offers valuable information for revealing land 

management preferences, strengthening understanding of CES as they relate to restoration. 

Moreover, as restoration efforts are time and cost intensive and often result in unprecedented 

results, we need new evidence that supports restoration or suggests investments in other means. 

The central research question for this chapter is: How, if at all, do restoration management 

activities change perceptions of CES derived from the landscape? Qualitative methodology is the 

best approach to filling this knowledge gap as detail and depth from direct quotation illuminate 

information restricted by less flexible quantitative approaches (Patton, 1984). Perceptions of 

CES and factors of restoration that affect these perceptions are not well studied, thus information 

must emerge from the experiences of the participant. Restoration, though focused primarily on 

the environment, is human motivated, resulting in action that is value laden, context driven, and 

prone to disagreement and compromise (Perring et al., 2015). Consideration of trade-offs (e.g., 

cost-effectiveness or management use of herbicides) and important socio-economic benefits (e.g. 

job creation and farm or ranch income) (Perring et al., 2015) can influence how stakeholders 

think about restoration, while revealing values that can inform how they perceive CES.  Analysis 

of in-depth interviews with residents representative of a wide variety of landscape users with 

unique interests and perspectives will aid in determining the impact of restoration on identified 

regional CES and perceptions of restoration. 
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METHODS 

Study Area 

The desert grasslands of the Southwest United States offers an exceptional look into 

restoration’s impact on CES. As a partnership among the Bureau of Land Management (BLM), 

New Mexico Association of Conservation Districts (NMACD), Natural Resource Conservation 

Service (NRCS), and Carlsbad Soil and Water Conservation District established the Restore New 

Mexico Initiative in 2005. The initiative first served to address abandoned oil and gas well 

reclamation, but has since expanded to reverse the encroachment of noxious woody shrub 

species. These efforts seek to improve grassland ecosystems to provide cattle forage and wildlife 

habitat on private, public, and state lands. Efforts to remove shrub species included prescribed 

fire and mechanical removal until proven unsuccessful (Coffman et al., 2014). Management has 

since turned to widespread herbicide application. While empirical data indicates that creosote 

removal leads to a significant increase in biodiversity (a supporting service) (Coffman et al., 

2014), management has not yet addressed change to CES. In an environment as distinct and 

unique as the Chihuahuan Desert, change on the landscape is drastic and easily perceptible 

(Bainbridge, 2007). 

This chapter expands on the findings of Chapter Two, which demonstrated that 

participants perceive a wide array of CES. Those most closely associated with restoration, such 

as Restore New Mexico partners prioritize lifestyle CES, and the sider public prioritizing 

recreation CES. Given the differences in importance of CES among stakeholders, management 

practices and ecological outcomes may appear variously appropriate and successful, while 

tensions across stakeholder groups may interfere in how people support restoration efforts. 

Support for restoration depends on the extent outcomes meet societal desires (Dou et al., 2019). 
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Information from Chapter Two provides an understanding of what matters to participants in 

terms of sociocultural attributes of the landscape through CES, shaping context for how 

restoration impacts CES. 

Study Design 

Participant Recruitment 

 We sought participants involved in restoration management, such as those actively 

planning, implementing, or benefiting from (e.g., forage) restoration efforts. We also recruited 

individuals that offer a snapshot of the wider array of grassland users and relationships, such as 

artists, recreationalists, educators, and city government officials. We created a sampling frame 

through recruitment of organization members representative of these stakeholder types present in 

the grassland areas in and surrounding Las Cruces, New Mexico. This degree of specificity 

ensures that stakeholders are likely to be familiar with creosote encroachment as well as 

restoration activity, whether or not they are actually aware of its presence. Groups include 

Bureau of Land Management, New Mexico Cattlegrowers Association, Native Plants Society, 

Friends of the Organ Mountains - Desert Peaks (OMDP), artist residency groups, elementary 

school teachers, and Las Cruces city government.   

We sent out emails, written letters, and phone calls and attended organizational meetings 

to recruit participants in a one-hour interview. We utilized snowball sampling following 

interviews to build the sampling frame. Following initial interviews, snowball sampling was 

employed to expand the sampling frame. We ended data collection upon saturation of ideas, the 

point in data collection where no new ideas emerge (Saldana, 2013). 
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Interview Design 

Data for this study comes from work completed in Chapter Two that identified the CES 

present in this study site. To outline these CES, we explored people’s relationships to nature 

through an open-ended and semi-structured interview guide. The protocol included photographic 

prompts and thematic questions that revolve around ideas associated with CES subcategories 

(Gould & Lincoln, 2018, MA, 2005, Milcu et al., 2013). In addition, the photographic prompts 

included questions to gauge people’s perceptions of restoration, relating to ideas of nature, 

successful management, and relevance and appropriateness of restoration efforts.  

To address the broad topic of restoration and hone in on its impact on CES, we used 

photo-elicitation analysis to guide conversation. Photo-elicitation analysis often proves 

successful in generating discussion and allows an access point into complex or difficult or 

otherwise unfamiliar conversations (Sherren et al., 2010), such as ecological processes’ impact 

on sociocultural benefits. We used photographs to enhance the understanding of how participants 

view and understand ecological properties of the landscape, how they interpret management 

activity in the context of restoration, and at what landscape scales and conditions do CES emerge 

in conversation. These topics allow us to identify if and how change on the landscape alters the 

delivery of CES important to stakeholders. Three sets of photographs that capture sites of various 

plant biodiversity (Figure 2.1), aerial views of plant densities (Figure 2.2), and sites undergoing 

restoration (Figure 2.3) were presented to the participants. The photos were selected to capture 

landscape diversity to elicit the widest range of perceptions and knowledge possible. To elicit 

perceptions of restoration’s impact, we ask questions such as: “Of these photographs (Figure 

2.1), which landscapes appear ideal? Typical?” and “These photos (Figure 2.3) are examples of 
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landscape changes over time. Looking over these what thoughts do you have about land 

management?”   

 
 
Figure 2.1. Photographs representing various plant biodiversity. 
 

 
 
Figure 2.2. Photographs representing aerial views of plant densities. 
 

 
 
Figure 2.3. Photographs of sites undergoing restoration. 
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ANALYSIS 
 
 We transcribed interviews verbatim from their audio-recorded format and uploaded into 

NVivo 10 (QSR International, 2012). With a foundation of prevalent CES to guide analysis 

(Chapter 1), we coded text into perceptions of restoration. We coded perceptions as “positive,” 

“negative,” and “neutral” based on impact to CES among stakeholders. Further analysis explored 

what categories of CES were affected by restoration.  

We achieved credibility for both coding goals through routine codebook examinations 

among other members in the project, peer-debriefing, and reflexive journals as well as providing 

transcribed interviews and preliminary themes from coding to a subset of participants (Saldana, 

2013). We outlined decisions made throughout the process to provide rationale for 

methodological and interpretative judgements to secure dependability and confirmability 

(Houghton et al., 2013). Likewise, a reflexive account of our personal history and personal 

interests helped inform rationale for decisions made as well as instincts, biases, and personal 

challenges experienced during the research process (Houghton et al., 2013). We employed an 

audit trail and reflective journal in the interview, analysis, and writing process. Lastly, we 

secured transferability documenting a basis for decisions made with detailed descriptions so that 

other researchers can apply interpretations to their own situational version of the study 

(Houghton et al., 2013) if information is requested. Thick descriptions (Houghton et al., 2013) in 

our documentation process, which include accounts of context, research methods, and examples 

of raw data, strengthened this information.   
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RESULTS 
 
Interview responses and respondent characteristics 

 The final interview sample included a total of 30 interviews held with 34 individuals, 

consisting of 16 female and 18 male individuals, ranging in ages 23 to around 70 years old. 

Participants represent a broad range of backgrounds and occupations, consisting of livestock 

producers, natural resource specialists, environmental and public land interest groups, artists, 

educators, hunters, and city officials. Some participants perceive impact, both positive and 

negative, on CES. These perceptions depend on management preferences, perceptions of nature, 

and land cover change. 

Management Preferences 

 Some participants perceive CES as negatively affected by aspects of management, 

including longevity of interventions, accessibility, and stipulations. These aspects hinder 

aesthetic value, recreation, and lifestyle CES. Participants explain that they are aware of 

restoration efforts occurring on the landscape, but participants do not see much improved grass 

cover, while shrubs remain. Matt, an environmental educator, comments:  

But when I get to drive past or hike in those native grassland type areas, it’s just 

so different and it’s like, hauntingly beautiful. Like, this is what it’s supposed to 

look like. And 90 percent of what I get to see does not look like this. I hope the 

restoration efforts work. I’m a little pessimistic about it actually working. But I 

hope they do because it’s beautiful.  

The longevity of intervention also impacts recreation CES, as management indefinitely closes 

public recreational for treatment and regeneration. Luke, a coordinator with the Southwestern 

Environmental Center (SWEC), states,  
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So restoration I definitely think can be impractical at times and can kind of—I 

mean, it definitely alters the way the public experiences land—because I’ve been 

to areas where it’s like ‘This area is closed for restoration’ and ya know the sign’s 

rusted and falling down and torn—well, has somebody forgotten about this? Can I 

be a user in this area? Before or at any point in the future?  

Indefinite intervention and lack of communication leave stakeholders at a loss, without much 

evidence of a foreseeable change.  

 Other participants, who rely on livestock production for livelihoods, express frustration 

with stipulations that decrease success of their operations. Despite Restore New Mexico’s 

mission to improve wildlife biodiversity and livestock forage, management does not allow any 

increases in Annual Unit Month (AUM), or the amount of forage needed by an animal unit (AU) 

for grazing per month. Caleb, a lifelong livestock producer, states,   

A big problem is that there is a stipulation that goes along with it that there will be 

no increase in AUMs on restored lands, period. We find that counter-productive. 

Not only is it a bias against grazing, against ranching, but it makes no sense in 

terms of ranch management. The only tool that BLM has in their toolbox is their 

control of the number of permitted AU—grazing . . . They also widely proclaim 

their allegiance to adaptive management principles and this violates every 

principle of adaptive management. If you decide in advance what you’re going to 

do, then that’s simply ridicul—I mean it’s—[laughs incredulously] it’s 

inexplicable.  

Success on the landscape, means to support their purpose and passion, and trust in land 

management is weakened for these livestock producers.  
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Non-CES Perceptions of Management 

 Other factors that shape perceptions of restoration, although they do not necessarily affect 

CES directly, include shrub control methods and unclear goals. Some participants express 

concern over herbicide application and its potential adverse impacts in the environment. 

Courtney, a Las Cruces public school teacher, comments on chemical application to the 

landscape: “They’re evil. I’m trying really hard to go anti-chemical. I’m like it’s toxic, poison. 

And it’s going to kill these things off [noxious shrubs], but it’s getting into the water table. Even 

when they say it’s safe, I don’t think they know long-term, because it hasn't been around long 

enough.” 

Some participants perceive a significant threat from misuse of cattle on desert grasslands, 

and would prefer amelioration of such ecological stressors. For a few participants, goals of 

restoration are shrouded with distrust as they see management attempting restoration while still 

accommodating for cattle on the landscape. Luke, the participant with SWEC, explains,  

The BLM and the Forest Service and stuff like that? What are their goals in 

restoring? I hate to keep bringing up this whole cow thing, but of course, their 

motivation in a lot of ways is ‘let’s get grass up so we can bring cows out there or 

the forest’, ya know, ‘let’s get tree health and stand density up so that we can log 

it harder’, and so that’s their motivation instead of trying to, ya know, restore it to 

its natural state. Because I think in general, a lot of people don’t have much use 

for the land in its natural state ya know, I think a lot of businessmen or politicians, 

or whatever, would look at land in its natural state as unused, worthless land. 

This participant expresses concern with the intentions of federal agencies managing more for 

economic gain as opposed to landscape health, serving one industry as opposed to the variety of 
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public land users. Others feel particularly contentious towards cattle for management’s limiting 

approaches. Debbie, a member with the Native Plants Society, comments,  

So if the goal was originally to restore the rangeland for cattle again, that seems 

like quite an ambitious circle—it’s going to happen all over again I think, unless 

they can find out certain areas where it’s sustainable. I mean it might be better off 

to have cattle in Iowa and Missouri or somewhere where it’s plenty of proper—or 

plenty more rainfall and grasslands that come right back.  

Managing for one resource, especially one that can be dangerous if not managed properly in this 

environment, is perceived as an ineffective endeavor.  

If cattle are removed, the land lacks a key regenerative catalyst for grasslands. The 

alternative to grassland health would be prescribed fire: a widely contentious tool in 

management, especially in an increasingly dry and fragmented area as the desert southwest. 

Though allotments must follow strict cattle number policies, people would rather see cattle 

completely removed from the landscape in some instances. Stephany, a BLM range specialist 

explains,  

The big thing is, ya know, they want to see the cattle off. Completely off. We live 

in the desert, anything less than eight inches, there shouldn’t be a single cow out 

there. And that’s what they’d like to see. So for us, it’s like you can take 

everything out and you’re not going to see a change out there. So if they’re 

running five cows, do you want to—I mean what rationale are we going to use? 

Just because we don't want them out there? Just because somebody doesn't want 

them out there?  
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While some stakeholders see cows on the landscape as threatening to landscape health, managers 

see very little good in removing cattle completely to appease the wider public.  

 Others claim restoration management could do more to restore cultural aspects of the 

landscape. Paul, a board member for the Friends of the Organ Mountains - Desert Peaks 

(OMDP) National Monument, explains,   

You know, I would love to see restoration in this community look much different 

than those pictures. I would love to see restoration change the name of the peaks 

to be the original Puebloan or Apache name of each peak. I would love to see that 

type of restoration. We’re researching that out, how that even happens. But you 

know, what does that even look like? But I think that community would love to 

see that restored, right. Its culture, its tradition, its sense of who it is.  

Perceptions of Nature and Novel Ecosystems 

 Some participants express implications to CES based on how they view naturalness of the 

landscape. Removal of shrubs hinders aesthetics and recreation CES for some, as diverse, green, 

and flowering vegetation is targeted by management. This attachment to shrublands denotes the 

degraded landscape’s ability to provide important ecosystem services. For many who have found 

themselves in the desert for employment and other life changes, the aesthetics of the landscape 

play a huge role in feeling attached to their home and how they experience nature. Multiple 

participants mention the time it can take for some residents to come accustomed to the desert 

landscape with some never fully appreciating its beauty; Mark, a livestock producer, says “I’ll 

tell you, my wife hates the desert. She sees no value in it at all.” For these people, they are more 

attracted to the predominantly green, flowering plants and landscapes with water bodies. An 

evergreen shrub, creosote adds new color and flowers to the desert. Courtney, who has lived in 
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Las Cruces for only a few years, comments on the aesthetic importance of flowers: “Yeah, in the 

desert, if there’s a flower on it, maybe you should keep it.” In addition, Debbie reflects a similar 

sentiment as removal of shrubs limits the amount of flowers that they enjoy seeing on activities 

in their organization, the Native Plants Society:  

So [partner] and I really aren’t into land restoration very much . . . Probably 

because if we went out to different areas on the Jornada, we might not see the 

flowers that we want to see [laughs] so we had that bias.  

 For others, support for restoration is prompted by their perceptions of nature and “what 

should be,” often despite a neutral or even negative affect on CES. For example, Michelle with 

the Las Cruces Green Chamber of Commerce, comments on the aesthetics as conditional to the 

health of the landscape: “And then the last one [4], it’s like, that’s beautiful in my opinion, that’s 

great, ya know—granted that’s all like native grass and ya know,” (Figure 1.4). For a few, their 

recognition that creosote is “unhealthy” or unhistorical sways their perspective to one that 

appreciates grasslands, despite restored grasslands appearing less aesthetically pleasing; 

Courtney states, “But I think that’s probably closer to where we’re supposed to be, ya know? 

You can see how this has gone back to a more natural grassland state but it looks dormant 

[laughter].” Despite the efforts reaching acceptable benchmarks in the participant's 

understanding of goals for Restore New Mexico, she suggests that the outcome does not excite 

her aesthetically. This acceptance is also driven by a trust in management, driving them to favor 

whatever landscape (grasslands in this case) that they seek to restore. Courtney continues,  

I would like to think that—and I am naive in my approach—but I would think 

‘Oh they’re (management) doing this? They’re putting these grasses back—they 
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know, they’ve researched, they’ve figured out what it was supposed to be like 

before we got here and brought in all the cattle.’ 

Non-CES Perceptions of Nature and Novel Ecosystems 

 Some participants express the importance of other ecosystem services gained in these 

transitory landscapes. Ecosystem services that emerge in conversation include perceived habitat 

provision, soil retention, and carbon sequestration. Sara, a local artist, discusses the possibility 

that the new ecosystem created by shrub invasion still provides the ecosystem services that are 

important and can foster new CES: 

And she said to me before, and even my parents have told me before too, if my 

garden was full of weeds, at least something’s growing there, like it’s something 

providing habitat for insects and maybe lizards and other things. And it’s soil 

stabilization and it’s, was it carbon . . . Yeah, sequestration. So, all those things 

are really good, you know.  

Debbie supports the idea that creosote is not as harmful as perceived: “It’s holding the soil, and it 

has benefits for animals and I just don’t view it as something sinister.” To them, creosote does 

not pose the threat that management and other restoration supporters perceive, suggesting less 

effort or a change in goals for Restore New Mexico.  

Land Cover Change 

 Participants perceive CES as enhanced by ecosystem and landscape characteristics as a 

result of restoration. Features such as wildlife sightings, perceived increased biodiversity, and 

vast, unbroken habitat make for memorable and fulfilling experiences for recreation, social 

relations, inspiration, education, knowledge systems, sense of place, lifestyle, and spiritual CES. 

Andrew, an educator and hunter, in relation to photographs, states,  
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Uh, it’s going to be able to be used by wildlife a lot better. The rancher is going to 

be able to use it much better. Um, it’s more pleasing to the eye. Uh, I mean, from 

my point of view everything is just—just—it’s great stuff . . . Like I say, it looks 

better, more flowers, a more diverse—a more diverse plant life, just more 

interesting . . . You could walk and see all kinds of wildlife and I’m always 

looking for wildlife, whether I’m hunting or not. It doesn’t make any difference, 

[in reference to Example 2 in Figure 2.3]. 

While Mark adds,  

You need to have corridors for wildlife and you need to have open range. So 

what's important to me is these open spaces that are large that provide habitat for 

animals to cross and for birds to fly over and stop in for stop overs for a drink. So 

I guess I would say open spaces is probably the most important thing to me. 

Unfractured habitat. 

For many, creosote growth and other noxious shrubs fragment the perception of 

continuity on rolling plains and break up habitat ranges, while the lack of productivity on the 

land in the form of grasslands suggests the threat of development. Participants perceive vast, 

open landscapes as critically important to the delivery of many CES, while these features could 

be enhanced by improved grassland cover. Others remark on this unique character of the 

grasslands, highlighting the open space as a desirable feature that allows for various forms of 

entertainment and recreation. Stephany states,  

So, ya know, we always get, there’s always a joke ‘what do you guys have in 

Cruces?’ We have open space, I mean that’s really cool . . .They're important, 

they have meaning.  
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Wide open spaces gives the sense of separation from people and other potential 

distractions, offering moments to be alone with oneself and one’s thoughts. Caleb expresses the 

reflection and spiritual practices he can exercise in open spaces: 

I mean, it [open space] may be the most important thing in my life . . . You know, 

I am a Stage 4 cancer survivor, I’ve been in remission now for 11 years and I 

wasn’t supposed to last three months and I lasted 11 years. And that leaves you 

with a lot of questions. So, it’s been important to me to work through those 

questions. . . I really need to get out and I really need to get away. I need to get 

out and see a lot of country and no people.  

These moments in vastness offer revelations of belonging and purpose in the world, connecting 

them to their gods, to others, and to themselves. Participants reflect on these grounding moments 

that space provides such as the comment from Nicolas, a Las Cruces city council official: 

“Sometimes you go out there and you really look at how vast and expansive the land is. And out 

here you can see for miles and miles and miles. And it gives you a sense of place, of your place 

in this world. Sometimes even the universe.” 

Byron, another board member with the Friends of the OMDP, describes how time in this open 

space helped orient their friend to the land:  

She tells this story about being a first generation American, and how being on 

public lands helps sort of, uh, familiarize herself with this country, and get to 

know this country on a different level; it’s having those public lands, and what 

that, what those mean to this country, historically, culturally. It helped her 

understand what it meant to live here and what our country’s about, the good 

things that we’re about; not the bad things about it. 



  65 

 

The landscape provided a safe space for exploration and exposure that was critical to adapting to 

and bonding with a new country before social relationships and other connections were formed.  

While these spaces can be affirming and restorative, they present stretches of challenging 

landscape. The vast, merciless desert requires and conditions survival skills, healthy respect, and 

resiliency on the landscape, attesting to the learning and knowledge system CES prevalent; 

Brandon, a New Mexico State Land Officer, comments,  

I would say my identity has morphed from what it was before just because, you 

know, I’ve had to learn how to navigate and survive, you know, in a vaster 

wilderness than I was before. My life before was, you know, was a lot smaller. 

When you come from Maine everything is pretty compartmentalized. But out here 

it’s so wide and vast. 
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DISCUSSION 
 
 This study seeks to address how restoration interventions affect the delivery of critical, 

and potentially overlooked, CES. The most significant impact to CES from Restore New Mexico 

would not be just land cover change itself, but management strategies that impede in the delivery 

of aesthetic value, recreation, and lifestyle CES. Closure of recreation sites is a common 

dilemma in reference to restoration management on public lands and can be especially 

problematic if restricted access lasts indefinitely (Cole, 2000). Given the multifunctionality of 

many CES (Dou et al., 2019), recreation provides the opportunity to receive other CES, such as 

spiritual enlightenment, social relations, and educational values. Likewise, these benefits 

motivate recreation for many of the participants. Therefore, maintaining accessible spaces or 

updated information, with the possibility of educational signage, would mitigate the frustrations 

associated with the longevity of treatments and recreational inconveniences.  

Amelioration to lifestyle CES offers a more challenging scenario. Policy change by 

federal agencies on livestock grazing impact both social and economic aspects of livestock 

producers (Brymer et al., 2018). Reduction in forage and cattle numbers can drop livestock 

producer income by almost fifty percent, commonly prompting producers to go out of business 

(Brymer et al., 2018). Financial stress or the abandonment of a lifestyle could hinder the 

fulfilling and identity-shaping aspect of lifestyle CES. Moreover, decline in livestock producer 

success harms other businesses closely related to the industry, such as veterinary medicine, 

equipment dealers, and feed suppliers in the region (Brymer et al, 2018). While cattle ranching is 

experiencing a decline nationally, for reasons including climate change and federal policy 

(Lewin et al., 2019), lives and livelihoods remain at stake.  
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As community structure changes in the study site, such as a growing focus on monument 

designation and industry shifting to recreation and tourism (Coronado & De Leon, 2016), a lack 

of community cohesion could disrupt restoration efforts and disrupt CES perceptions (Vanclay, 

2006). Given that the personal values, culture, and the socioeconomic environment predispose a 

cultural view of the ecosystem (Brancalion et al., 2014), the interactions among stakeholders and 

resulting (or hindrance) of social capital and trust, can impact the way a person experiences the 

environment. For instance, ranching provides open space, wildlife habitat, and biodiversity 

(Brymer et al., 2018), but attitudes across the variety of users may distract from the amount of 

shared benefits. In addition, other experiences such as negative environmental impacts from 

either recreation or livestock production can shape each group’s perception of the other. If 

restoration management unintentionally favors one group of stakeholders over the other, this 

scenario could prompt the lack of support in restoration management by the biased group and 

lead to a weaker population of people focused on the same goals. The results of the study suggest 

that it would likely behoove Restore New Mexico to work towards programs and partnerships 

that enhance interaction and an appreciation of the multitude of diverse values and management 

preferences. 

This presents Restore New Mexico a prime opportunity to build partnerships between the 

livestock producers and other user groups. Local community programs, such as the Youth Ranch 

Management Camp, an opportunity designed to teach and cultivate the next generation of 

livestock producers, could provide an opportunity to harbor collaboration and understanding of 

conservation, recreation, heritage, and rangelands.  

Trust in management and transparency in goals is crucial in restoration support (Dou et 

al., 2019). In this study, some members stress uncertainty in Restore New Mexico’s goals and 
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intentions of BLM. However, some instances of trust coincide with outcomes that harm 

aesthetics CES, as the participants accept the “dormant” appearance of restored grasses if it 

means management has deemed the outcome ecologically optimal. This group of participants 

who favor the color and flowers, and in some cases, ecosystem services, of shrublands 

demonstrates that people may perceive different aesthetic value CES on the landscape. The 

attraction to green, vibrant, and complex vegetation is not uncommon, and often the basis for 

many landscape decisions (Harris et al., 2019); however, this study is the first documentation of 

preference of native grassland over green vegetation, to our knowledge. Many participants 

express the time and exposure necessary to acclimate to the aesthetic appeal of a desert 

environment, illustrating that sense of place can enhance the appeal to characteristics of a 

geographic locale (Chapin & Napp, 2015). As shrub has increased its presence over multiple 

decades, and may continue to do so (Bestlemeyer et al., 2018), it is possible that residents may 

grow attached to shrub species. The novel savannah grassland that has emerged in Southwest 

New Mexico (Bestlemeyer et al., 2019), with mixtures of shrub and grass composition, offer 

areas for these shrub-philic participants. Again, access to areas for recreation and other outdoor 

activities is important for the promise of other CES the experience provides.  

As the majority of participants favor grasslands, garnering support for grassland 

restoration may be an easier task than promoting the trajectory into shrubland and the ecosystem 

services this new landscape provides. Many of the CES perceived in this area rely on the open 

space, unbroken habitat, and biodiversity of grasslands. These characteristics are widely noted in 

the literature to enhance outdoor experiences and provide benefits not explicitly expressed as 

CES (Irvine & Herret, 2018). While recreation and different lifestyle CES are possible on other 

potential landscape compositions, they are not resilient in Southwest New Mexico for their 
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reliance on grassland forage and the diversity of other CES closely associated with grassland 

characteristics. Managing for biodiversity and continuous areas of grassland would also 

contribute to managing for the majority of CES perceived in this region.  
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CONCLUSION 
 
 To date, few studies analyze CES explicitly in restoration assessments (Hernández-

Morcillo et al., 2013) and inclusion of social implications remains a growing need in restoration 

ecology (Brancalion et al., 2014). The results of our work help fill this gap and provide 

knowledge that can help managers understand the social outcomes of ecological interventions. 

Based on differences among people and their varying perceptions of CES, managers should 

anticipate various perceptions of restoration across multiple groups. Identifying these groups 

among stakeholders, areas of contention, consensus, and ambivalence, and contextual reasons for 

their perspectives can complement ecological information in planning for outcomes that benefit 

the environment and society. Given the variety of users and differences in perceptions of CES, 

Restore New Mexico should focus on building innovative partnerships for enhanced 

communication and understanding of various outcomes. Overall, participants favor grassland 

over shrubland, with biodiversity and open space as a key provider of CES, suggesting that 

existent goals of Restore New Mexico can provide CES and that rigorous efforts are viewed as 

worthwhile.  
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CHAPTER 4: Conclusion 

This thesis sought to answer how the inclusion of CES can inform restoration 

management. Results in Chapter Two demonstrate that participants described 11 distinct CES in 

relation to the southwest New Mexico landscape. Participants expressed most importance to 

cultural heritage, recreation, and lifestyle CES. This information reveals that the categories of 

CES outlined by the Millennium Ecosystem Assessment (MEA, 2005) and additional CES 

discussed in the literature (Milcu et al., 2013; Gould & Lincoln, 2018) present transferable 

descriptions of sociocultural benefits from the landscape that can assist in identifying important 

values.  

Results in Chapter Two also show that those involved directly in restoration (e.g., 

managers, livestock producers, and Restore New Mexico partners), focus on different CES than 

those not directly involved in management but who still rely on the landscape for CES. These 

traditional restoration stakeholders focus heavily on lifestyle CES, while the non-conventional 

restoration stakeholders focus more on recreation CES. Both lifestyle and recreation CES serve 

as important CES to experiencing other CES such social relations, spiritual/ religious, and sense 

of place CES.  

Results presented in Chapter Three that land cover and ecological changes impact CES. 

Management preferences and different perceptions of nature shape these perceived impacts. For 

instance, longevity of interventions, lack of access to treatment areas, and federal policy on cattle 

forage hinder aesthetic, recreation, and lifestyle CES. The idea that historical grassland is 

optimal harm aesthetic CES for some participants who are not attracted to grass cover. Likewise, 

some see value in shrubland for the aesthetics of green and diverse vegetation and the perceived 

novel ecosystem services they can provide, like carbon sequestration and habitat provision. 
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Regardless, the majority of participants favor grassland over shrubland for the aesthetic, 

recreation, and lifestyle CES grasslands provide directly associated with wildlife biodiversity and 

vast, open spaces. Thus, most perceptions of recreation and lifestyle CES are not resilient in 

encroaching shrubland, which has implications for livelihoods, recreation, and optimal 

experiences of other CES associated with these CES. However, attachment to shrublands could 

grow given the shifting community structure and time exposed to the novel savannah grassland 

ecosystem. This information illustrates that investment in shrub removal is worthwhile, while 

maintenance of some shrub cover can support some users’ vision for the landscape.  

Taken together, the results of this thesis have both management and research 

implications. Social and ecological processes interact in the delivery of CES, promoting the 

importance of both ecological and social monitoring, as well as the importance of social capital 

and innovative partnerships to strengthen the success of efforts. Attraction to shrub cover 

suggests that historical conditions of complete grass cover do not meet all users’ ideas of 

acceptable landscapes; however, the majority of participants view grasslands as optimally 

desirable, supporting current efforts into grassland restoration. The social processes (tensions 

perceived between stakeholders, trust in management, etc.) that determine how people think 

about other CES and restoration techniques offer novel ways to strengthen cohesion among users 

and build support for restoration efforts. 

The CES framework provided a helpful structure to capture social and cultural values, 

highlighting CES that offer additional information for management to consider when planning 

for restoration. For example, the importance of accessible recreation sites, the impact on 

livestock production lifestyles, community cohesion, and the attachment to shrubland for some 

residents provide sociocultural information for restoration planning. Biodiversity, wildlife 
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habitat, and vast, open spaces provide ecological information for provisioning of a multitude of 

important CES. Given the diversity of perceived CES we uncovered, future research should 

include a more comprehensive consideration of CES perceived in the study site, such as 

traditional Native American perspectives neglected due to study limitations. The different 

perspectives of CES, the variety of landscape uses and tension among users, and the variety of 

landscapes that deliver the perceived CES prompt the exploration of spatial congruence of these 

characteristics. Future research should also address the extent to which transitory landscapes and 

novel ecosystems provide CES and the willingness of residents to allow change not yet 

experienced on the landscape.  

Limitations 

We present incomplete information without better representation of Native American and 

indigenous groups. Limitations of this study include the geographical distance between the 

researchers’ place of residence and the study site as well as the lack of time to completely 

immerse in the study site. These limitations hindered relationships and trust necessary to 

influence some community groups, such as Native American groups, to participate. Our results 

are incomplete without the inclusion of these groups’ perspectives, prompting for future efforts 

to enhance conducive conductive for wider participation. Given the diversity already witnessed 

in CES perceptions and views of restoration, more diversity is likely to emerge. Building on this 

knowledge would contribute to a more comprehensive understanding of CES in this area. 
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